Introduction
============

Critical care for the patients with sepsis, acute respiratory distress syndrome (ARDS), or mechanical ventilation in an intensive care unit (ICU) is improving but there are no promising medications for the treatment of these conditions. Many articles on critical care have been published over the past year. Original articles on respiratory and critical care published in clinical and scientific journals with an impact factor of 10 or more from March 2012 to February 2013 were reviewed. Among them, ten articles that provided notable and interesting results for the management of sepsis, ARDS, and mechanical ventilation were chosen and summarized.

High-Frequency Oscillation Ventilation (HFOV)
=============================================

1. The oscillation for ARDS treated early (OSCILLATE) trial
-----------------------------------------------------------

### High-frequency oscillation in early acute respiratory distress syndrome. Fersguson et al.[@B1] N Engl J Med 2013;368:795-805

**BACKGROUND** Previous trials suggesting that high-frequency oscillatory ventilation (HFOV) reduced mortality among adults with the acute respiratory distress syndrome (ARDS) were limited by the use of outdated comparator ventilation strategies and small sample sizes.

**METHODS** In a multicenter, randomized, controlled trial conducted at 39 intensive care units in five countries, we randomly assigned adults with new-onset, moderate-to-severe ARDS to HFOV targeting lung recruitment or to a control ventilation strategy targeting lung recruitment with the use of low tidal volumes and high positive end-expiratory pressure. The primary outcome was the rate of in-hospital death from any cause.

**RESULTS** On the recommendation of the data monitoring committee, we stopped the trial after 548 of a planned 1200 patients had undergone randomization. The two study groups were well matched at baseline. The HFOV group underwent HFOV for a median of 3 days (interquartile range, 2 to 8); in addition, 34 of 273 patients (12%) in the control group received HFOV for refractory hypoxemia. In-hospital mortality was 47% in the HFOV group, as compared with 35% in the control group (relative risk of death with HFOV, 1.33; 95% confidence interval, 1.09 to 1.64; P=0.005). This finding was independent of baseline abnormalities in oxygenation or respiratory compliance. Patients in the HFOV group received higher doses of midazolam than did patients in the control group (199 mg per day \[interquartile range, 100 to 382\] vs. 141 mg per day \[interquartile range, 68 to 240\], P\<0.001), and more patients in the HFOV group than in the control group received neuromuscular blockers (83% vs. 68%, P\<0.001). In addition, more patients in the HFOV group received vasoactive drugs (91% vs. 84%, P=0.01) and received them for a longer period than did patients in the control group (5 days vs. 3 days, P=0.01).

**CONCLUSIONS** In adults with moderate-to-severe ARDS, early application of HFOV, as compared with a ventilation strategy of low tidal volume and high positive end-expiratory pressure, does not reduce, and may increase, in-hospital mortality.

### 1) Comments

This trial was terminated early for three reasons: on the basis of a consistent increased mortality observed with HFOV in three consecutive analyses; the increased need for vasoactive drugs in the HFOV group suggests a mechanism of harm that is not offset by better oxygenation and lung recruitment; and the effect size is sufficiently large. The authors suggest that three plausible mechanisms may contribute to increased mortality with HFOV: 1) higher mean airway pressures, 2) increased use of vasodilators, and 3) increased barotrauma. This study demonstrates harm caused by HFOV in early ARDS even when applied in patients with refractory hypoxemia.

2. The oscillation in ARDS (OSCAR) study
----------------------------------------

### High-frequency oscillation for acute respiratory distress syndrome. Young et al.[@B2] N Engl J Med 2013; 368:806-13

**Methods** In a multicenter study, we randomly assigned adults requiring mechanical ventilation for ARDS to undergo either HFOV with a Novalung R100 ventilator (Metran) or usual ventilatory care. All the patients had a ratio of the partial pressure of arterial oxygen (PaO2) to the fraction of inspired oxygen (FiO2) of 200 mm Hg (26.7 kPa) or less and an expected duration of ventilation of at least 2 days. The primary outcome was all-cause mortality 30 days after randomization.

**Results** There was no significant between-group difference in the primary outcome, which occurred in 166 of 398 patients (41.7%) in the HFOV group and 163 of 397 patients (41.1%) in the conventional-ventilation group (P=0.85 by the chi-square test). After adjustment for study center, sex, score on the Acute Physiology and Chronic Health Evaluation (APACHE) II, and the initial PaO2:FiO2 ratio, the odds ratio for survival in the conventional-ventilation group was 1.03 (95% confidence interval, 0.75 to 1.40; P=0.87 by logistic regression).

**Conclusions** The use of HFOV had no significant effect on 30-day mortality in patients undergoing mechanical ventilation for ARDS.

### 1) Comments

The OSCAR trial did not show any benefit or harm resulting from the use of HFOV in ARDS patients. After adding this result to the meta-analysis[@B3], which presents a reduced risk of death in HFOV compared with conventional ventilation, the estimated risk ratio from the pooled studies was modified to 0.90 (95% confidence interval \[CI\], 0.76-1.07)[@B2], indicating no significant benefit for HFOV. Why is there a difference in mortality between the OSCAR trial and the OSCILLATE trial[@B1]? The OSCILLATE trial used the SensorMedics 3100B ventilator (CareFusion) for HFOV, which normally oscillates with an inspiratory:expiratory time ratio of 1:2, and the highest frequency. This approach led to a relatively higher mean airway pressure than the OSCAR trial. Therefore, it might be possible that the HFOV strategy employed in the OSCILLATE trial caused more harm. On the other hand, the control group strategies, which used the initial recruitment maneuver (the same as that used for the HFOV group) and a higher positive end-expiratory pressure protocol, appear to be more effective in the treatment of ARDS than those of the OSCAR trial. Based on the results of both trials[@B1],[@B2], I do not recommend the routine use of HFOV, but an adherence to low-tidal volume mechanical ventilation as a first-line treatment for ARDS.

ARDS Outcomes
=============

1. The ARDS cognitive outcomes study (ACOS)
-------------------------------------------

### The adult respiratory distress syndrome cognitive outcomes study: long-term neuropsychological function in survivors of acute lung injury. Mikkelsen et al.[@B4] Am J Respir Crit Care Med 2012;185:1307-15

**Rationale** Cognitive and psychiatric morbidity is common and potentially modifiable after acute lung injury (ALI). However, practical measures of neuropsychological function for use in multicenter trials are lacking.

**Objectives** To determine whether a validated telephone-based neuropsychological test battery is feasible in a multicenter trial. To determine the frequency and risk factors for long-term neuropsychological impairment.

**Methods** As an adjunct study to the Acute Respiratory Distress Syndrome Clinical Trials Network Fluid and Catheter Treatment Trial, we assessed neuropsychological function at 2 and 12 months post-hospital discharge.

**Measurements and Main Results** Of 406 eligible survivors, we approached 261 to participate and 213 consented. We tested 122 subjects at least once, including 102 subjects at 12 months. Memory, verbal fluency, and executive function were impaired in 13% (12 of 92), 16% (15 of 96), and 49% (37 of 76) of long-term survivors. Long-term cognitive impairment was present in 41 of the 75 (55%) survivors who completed cognitive testing. Depression, post-traumatic stress disorder, or anxiety was present in 36% (37 of 102), 39% (40 of 102), and 62% (63 of 102) of long-term survivors. Enrollment in a conservative fluid-management strategy (P = 0.005) was associated with cognitive impairment and lower partial pressure of arterial oxygen during the trial was associated with cognitive (P = 0.02) and psychiatric impairment (P = 0.02)

**Conclusions** Neuropsychological function can be assessed by telephone in a multicenter trial. Long-term neuropsychological impairment is common in survivors of ALI. Hypoxemia is a risk factor for long-term neuropsychological impairment. Fluid management strategy is a potential risk factor for long-termcognitive impairment.

### 1) Comments

The limitations of the study are 1) a small sample size, 2) only survivors who could be reached on the phone, and 3) a telephone-based survey. Nevertheless, the results show that most survivors of ARDS experienced long-term cognitive and psychiatric morbidity, particularly in the conservative fluid management group and in the patients with lower PaO~2~. Conservative fluid therapy improves the short-term outcomes in ARDS[@B5]; however, we need to consider long-term brain health, and confirmatory studies may be required.

Sedation for Mechanical Ventilation
===================================

1. Daily sedation interruption in mechanically ventilated critically ill patients cared for with a sedation protocol: a randomized controlled trial. Mehta et al.[@B6] JAMA 2012; 308:1985-92
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

**Context** Protocolized sedation and daily sedation interruption are 2 strategies to minimize sedation and reduce the duration of mechanical ventilation and intensive care unit (ICU) stay. We hypothesized that combining these strategies would augment the benefits.

**Objective** To compare protocolized sedation with protocolized sedation plus daily sedation interruption in critically ill patients.

**Design, Setting, and Patients** Randomized controlled trial of 430 critically ill, mechanically ventilated adults conducted in 16 tertiary care medical and surgical ICUs in Canada and the United States between January 2008 and July 2011.

**Intervention** Continuous opioid and/or benzodiazepine infusions and random allocation to protocolized sedation (n = 209) (control) or to protocolized sedation plus daily sedation interruption (n = 214). Using validated scales, nurses titrated infusions to achieve light sedation. For patients receiving daily interruption, nurses resumed infusions, if indicated, at half of previous doses. Patients were assessed for delirium and for readiness for unassisted breathing.

**Main Outcome Measure** Time to successful extubation. Secondary outcomes included duration of stay, doses of sedatives and opioids, unintentional device removal, delirium, and nurse and respiratory therapist clinical workload (on a 10-point visual analog scale \[VAS\]).

**Results** Median time to successful extubation was 7 days in both the interruption and control groups (median \[IQR\], 7 \[4-13\] vs 7 \[3-12\]; interruption group hazard ratio, 1.08; 95% CI, 0.86-1.35; *P* = .52). Duration of ICU stay (median \[IQR\], 10 \[5-17\] days vs 10 \[6-20\] days; *P* = .36) and hospital stay (median \[IQR\], 20 \[10-36\] days vs 20 \[10-48\] days; *P* = .42) did not differ between the daily interruption and control groups, respectively. Daily interruption was associated with higher mean daily doses of midazolam (102 mg/d vs 82 mg/d; *P* = .04) and fentanyl (median \[IQR\], 550 \[50-1850\] vs 260 \[0-1400\]; *P* \< .001) and more daily boluses of benzodiazepines (mean, 0.253 vs 0.177; *P* = .007) and opiates (mean, 2.18 vs 1.79; *P* \< .001). Unintentional endotracheal tube removal occurred in 10 of 214 (4.7%) vs 12 of 207 patients (5.8%) in the interruption and control groups, respectively (relative risk, 0.82; 95% CI, 0.36-1.84; *P* = .64). Rates of delirium were not significantly different between groups (53.3% vs 54.1%; relative risk, 0.98; 95% CI, 0.82-1.17; *P* = .83). Nurse workload was greater in the interruption group (VAS score, 4.22 vs 3.80; mean difference, 0.41; 95% CI, 0.17-0.66; *P* = .001).

**Conclusion** For mechanically ventilated adults managed with protocolized sedation, the addition of daily sedation interruption did not reduce the duration of mechanical ventilation or ICU stay.

### 1) Comments

An earlier trial[@B7] reported that daily sedation interruption makes ventilator duration shorter than \'usual care sedation\' without a sedation protocol does. This study, however, compared a sedation strategy of daily sedation interruption plus protocolized sedation with a control group strategy of protocolized sedation. A nurse-implemented well-protocolized sedation that targets light sedation is more pragmatic than and superior to the usual care of the earlier trial design. Conclusively, adding daily sedation interruption to protocolized sedation does not have additional benefit. Rather, it increases the nurses\' workload and the use of both sedatives and analgesics without shortening the time to extubation.

2. The MIDEX and PRODEX trials
------------------------------

### Dexmedetomidine vs midazolam or propofol for sedation during prolonged mechanical ventilation: two randomized controlled trials. Jakob et al.[@B8] JAMA 2012;307:1151-60

**Context** Long-term sedation with midazolam or propofol in intensive care units (ICUs) has serious adverse effects. Dexmedetomidine, an α2-agonist available for ICU sedation, may reduce the duration of mechanical ventilation and enhance patient comfort.

**Objective** To determine the efficacy of dexmedetomidine vs midazolam or propofol (preferred usual care) in maintaining sedation; reducing duration of mechanical ventilation; and improving patients\' interaction with nursing care.

**Design, Setting, and Patients** Two phase 3 multicenter, randomized, double-blind trials carried out from 2007 to 2010. The MIDEX trial compared midazolam with dexmedetomidine in ICUs of 44 centers in 9 European countries; the PRODEX trial compared propofol with dexmedetomidine in 31 centers in 6 European countries and 2 centers in Russia. Included were adult ICU patients receiving mechanical ventilation who needed light to moderate sedation for more than 24 hours (midazolam, n = 251, vs dexmedetomidine, n = 249; propofol, n = 247, vs dexmedetomidine, n = 251).

**Interventions** Sedation with dexmedetomidine, midazolam, or propofol; daily sedation stops; and spontaneous breathing trials.

**Main Outcome Measures** For each trial, we tested whether dexmedetomidine was noninferior to control with respect to proportion of time at target sedation level (measured by Richmond Agitation-Sedation Scale) and superior to control with respect to duration of mechanical ventilation. Secondary end points were patients\' ability to communicate pain (measured using a visual analogue scale \[VAS\]) and length of ICU stay. Time at target sedation was analyzed in per-protocol population (midazolam, n = 233, vs dexmedetomidine, n = 227; propofol, n = 214, vs dexmedetomidine, n = 223).

**Results** Dexmedetomidine/midazolam ratio in time at target sedation was 1.07 (95% CI, 0.97-1.18) and dexmedetomidine/propofol, 1.00 (95% CI, 0.92-1.08). Median duration of mechanical ventilation appeared shorter with dexmedetomidine (123 hours \[IQR, 67-337\]) vs midazolam (164 hours \[IQR, 92-380\]; *P* = .03) but not with dexmedetomidine (97 hours \[IQR, 45-257\]) vs propofol (118 hours \[IQR, 48-327\]; *P* = .24). Patients\' interaction (measured using VAS) was improved with dexmedetomidine (estimated score difference vs midazolam, 19.7 \[95% CI, 15.2-24.2\]; *P* \< .001; and vs propofol, 11.2 \[95% CI, 6.4-15.9\]; *P* \< .001). Length of ICU and hospital stay and mortality were similar. Dexmedetomidine vs midazolam patients had more hypotension (51/247 \[20.6%\] vs 29/250 \[11.6%\]; *P* = .007) and bradycardia (35/247 \[14.2%\] vs 13/250 \[5.2%\]; *P* \< .001).

**Conclusions** Among ICU patients receiving prolonged mechanical ventilation, dexmedetomidine was not inferior to midazolam and propofol in maintaining light to moderate sedation. Dexmedetomidine reduced duration of mechanical ventilation compared with midazolam and improved patients\' ability to communicate pain compared with midazolam and propofol. More adverse effects were associated with dexmedetomidine.

### 1) Comments

This is the first large-scale study comparing dexmedetomidine with propofol in long-term sedation. In the PRODEX trial, dexmedetomidine has a tendency to reduce the ventilator days with a lower incidence of delirium. In the MIDEX trial, dexmedetomidine reduces the ventilator days. Patients are more alert and communicable when dexmedetomidine was administered in both trials. Revised guidelines[@B9] for the management of pain, agitation, and delirium in adult patients in the ICU suggest that sedation strategies using nonbenzodiazepine sedatives (either propofol or dexmedetomidine) may be preferred over sedation with benzodiazepines (either midazolam or lorazepam) to improve the clinical outcomes in mechanically ventilated adult ICU patients. On the other hand, it is important to remain cautious about the higher incidence of hypotension and bradycardia with dexmedetomidine than with midazolam but comparable with propofol.

Weaning from Mechanical Ventilation
===================================

1. Effect of pressure support vs unassisted breathing through a tracheostomy collar on weaning duration in patients requiring prolonged mechanical ventilation: a randomized trial. Jubran et al.[@B10] JAMA 2013; 309:671-7
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

**Importance** Patients requiring prolonged mechanical ventilation (\>21 days) are commonly weaned at long-term acute care hospitals (LTACHs). The most effective method of weaning such patients has not been investigated.

**Objective** To compare weaning duration with pressure support vs unassisted breathing through a tracheostomy collar in patients transferred to an LTACH for weaning from prolonged ventilation.

**Design, Setting, and Participants** Between 2000 and 2010, a randomized study was conducted in tracheotomized patients transferred to a single LTACH for weaning from prolonged ventilation. Of 500 patients who underwent a 5-day screening procedure, 316 did not tolerate the procedure and were randomly assigned to receive weaning with pressure support (n = 155) or a tracheostomy collar (n = 161). Survival at 6- and 12-month time points was also determined.

**Main Outcome Measure** Primary outcome was weaning duration. Secondary outcome was survival at 6 and 12 months after enrollment.

**Results** Of 316 patients, 4 were withdrawn and not included in analysis. Of 152 patients in the pressure-support group, 68 (44.7%) were weaned; 22 (14.5%) died. Of 160 patients in the tracheostomy collar group, 85 (53.1%) were weaned; 16 (10.0%) died. Median weaning time was shorter with tracheostomy collar use (15 days; interquartile range \[IQR\], 8-25) than with pressure support (19 days; IQR, 12-31), *P* = .004. The hazard ratio (HR) for successful weaning rate was higher with tracheostomy collar use than with pressure support (HR, 1.43; 95% CI, 1.03-1.98; *P* = .033) after adjusting for baseline clinical covariates. Use of the tracheostomy collar achieved faster weaning than did pressure support among patients who did not tolerate the screening procedure between 12 and 120 hours (HR, 3.33; 95% CI, 1.44-7.70; *P* = .005), whereas weaning time was equivalent with the 2 methods in patients who did not tolerate the screening procedure within 0 to 12 hours. Mortality was equivalent in the pressure-support and tracheostomy collar groups at 6 months (55.92% vs 51.25%; 4.67% difference, 95% CI, -6.4% to 15.7%) and at 12 months (66.45% vs 60.00%; 6.45% difference, 95% CI, -4.2% to 17.1%).

### 1) Comments

In the results, the factors associated with the successful weaning from prolonged mechanical ventilation are age, ventilator duration before randomization, frequency-to-tidal volume ratio, maximal inspiratory pressure, and weaning method. On the other hand, the weaning method is associated with the weaning duration only in the late failure group (screening failure between 12 and 120 hours). Of the 500 patients enrolled, 32% passed the initial tracheostomy collar challenge and could have been weaned before randomization. The results do not allow a simple expansion to patients in the ICU, because the study was conducted at a long-term acute care hospital. Nevertheless, patients who received weeks of mechanical ventilation may be less \'ventilator-dependent\' and \'unassisted breathing with the tracheostomy collar\' challenge may help to wean the patients earlier.

2. Natriuretic peptide-driven fluid management during ventilator weaning: a randomized controlled trial. Mekontso Dessap et al.[@B11] Am J Respir Crit Care Med 2012;186:1256-63
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

*Rationale* Difficult weaning from mechanical ventilation is often associated with fluid overload. B-type natriuretic peptide (BNP) has been proposed as a tool for predicting and detecting weaning failure of cardiovascular origin.

*Objectives* To investigate whether fluid management guided by daily BNP plasma concentrations improves weaning outcomes compared with empirical therapy dictated by clinical acumen.

*Methods* In a randomized controlled multicenter study, we allocated 304 patients to either a BNP-driven or physician-driven strategy of fluid management during ventilator weaning. \... The primary end point was time to successful extubation.

*Measurements and Main Results* In the BNP-driven group, furosemide and acetazolamide were given more often and in higher doses than in the control group, resulting in a more negative median (interquartile range) fluid balance during weaning (-2,320 \[-4,735, 738\] vs. -180 \[-2,556, 2,832\] ml; *P* \< 0.0001). Time to successful extubation was significantly shorter with the BNP-driven strategy (58.6 \[23.3, 139.8\] vs. 42.4 \[20.8, 107.5\] h; *P* = 0.034). The BNP-driven strategy increased the number of ventilator-free days but did not change length of stay or mortality. The effect on weaning time was strongest in patients with left ventricular systolic dysfunction. The two strategies did not differ significantly regarding electrolyte imbalance, renal failure, or shock.

*Conclusions* Our results suggest that a BNP-driven fluid management strategy decreases the duration of weaning without increasing adverse events, especially in patients with left ventricular systolic dysfunction.

### 1) Comments

In the B-type natriuretic peptide (BNP)-guided group, significantly fewer patients developed ventilator-associated pneumonia (9.2% vs. 17.8%, p=0.029). This appears to be due to the shorter time to extubation and the direct effect of the fluid balance on bacterial colonization and infectivity[@B11]. This study had several limitations. The study was unblinded and performed soon after the ARDSnet Fluid and Catheter Treatment Trial (FACTT)[@B5]. Therefore, the control group might not use the FACTT protocol. Nonetheless, this is the first trial of the BNP-guided fluid management strategy during weaning from mechanical ventilation. Measurement of BNP level is inexpensive and user-friendly, and helps guide the appropriate weaning from mechanical ventilation particularly for patients with left ventricular systolic dysfunction[@B11],[@B12]. A longer ventilation time increases the risk of complications, such as pneumonia. Therefore, the time-to-event can be a clinically important primary endpoint in studies of sepsis or ARDS.

Resuscitation Fluid in Sepsis
=============================

1. Scandinavian starch for severe sepsis/septic shock (6S) trial
----------------------------------------------------------------

### Hydroxyethyl starch 130/0.42 versus Ringer\'s acetate in severe sepsis. Perner et al.[@B13] N Engl J Med 2012;367:124-34

**BACKGROUND** Hydroxyethyl starch (HES) is widely used for fluid resuscitation in intensive care units (ICUs), but its safety and efficacy have not been established in patients with severe sepsis.

**METHODS** In this multicenter, parallel-group, blinded trial, we randomly assigned patients with severe sepsis to fluid resuscitation in the ICU with either 6% HES 130/0.42 (Tetraspan) or Ringer\'s acetate at a dose of up to 33 ml per kilogram of ideal body weight per day. The primary outcome measure was either death or end-stage kidney failure (dependence on dialysis) at 90 days after randomization.

**RESULTS** Of the 804 patients who underwent randomization, 798 were included in the modified intention-to-treat population. The two intervention groups had similar baseline characteristics. At 90 days after randomization, 201 of 398 patients (51%) assigned to HES 130/0.42 had died, as compared with 172 of 400 patients (43%) assigned to Ringer\'s acetate (relative risk, 1.17; 95% confidence interval \[CI\], 1.01 to 1.36; P=0.03); 1 patient in each group had end-stage kidney failure. In the 90-day period, 87 patients (22%) assigned to HES 130/0.42 were treated with renal-replacement therapy versus 65 patients (16%) assigned to Ringer\'s acetate (relative risk, 1.35; 95% CI, 1.01 to 1.80; P=0.04), and 38 patients (10%) and 25 patients (6%), respectively, had severe bleeding (relative risk, 1.52; 95% CI, 0.94 to 2.48; P=0.09). The results were supported by multivariate analyses, with adjustment for known risk factors for death or acute kidney injury at baseline.

**CONCLUSIONS** Patients with severe sepsis assigned to fluid resuscitation with HES 130/0.42 had an increased risk of death at day 90 and were more likely to require renal-replacement therapy, as compared with those receiving Ringer\'s acetate.

### 1) Comments

The increased risk of death and the use of renal replacement therapy (RRT) with hydroxyethyl starch (HES) in the current study are similar to those from a previously published report[@B14]. In both trials[@B13],[@B14], the mortality started to increase around 20 days with HES, which might due to the late adverse effects of HES: a high fraction of HES is taken up and deposited in the tissues, where it cannot be metabolized and acts as a foreign body[@B15]. This can lead to impaired coagulation and increased use of red cells. The long-term toxic effect of HES appears to increase the number of deaths. Similarly, there is no benefit of colloids (modified gelatin, HES, and dextran) in resuscitation compared to crystalloid in meta-analysis[@B16]. Moreover, HES produced higher mortality (pooled risk ratio, 1.10; 95% CI, 1.02-1.19) compared to the other resuscitation fluids (crystalloid, albumin, and gelatin) after the 2002 Surviving Sepsis Campaign[@B17].

This study demonstrates the certainty of harm with HES as a resuscitation fluid in severe sepsis.

2. The crystalloid versus hydroxyethyl starch trial (CHEST)
-----------------------------------------------------------

### Hydroxyethyl starch or saline for fluid resuscitation in intensive care. Myburgh et al.[@B18] N Engl J Med 2012; 367:1901-11

**BACKGROUND** The safety and efficacy of hydroxyethyl starch (HES) for fluid resuscitation have not been fully evaluated, and adverse effects of HES on survival and renal function have been reported.

**METHODS** We randomly assigned 7000 patients who had been admitted to an intensive care unit (ICU) in a 1:1 ratio to receive either 6% HES with a molecular weight of 130 kD and a molar substitution ratio of 0.4 (130/0.4, Voluven) in 0.9% sodium chloride or 0.9% sodium chloride (saline) for all fluid resuscitation until ICU discharge, death, or 90 days after randomization. The primary outcome was death within 90 days. Secondary outcomes included acute kidney injury and failure and treatment with renal-replacement therapy.

**RESULTS** A total of 597 of 3315 patients (18.0%) in the HES group and 566 of 3336 (17.0%) in the saline group died (relative risk in the HES group, 1.06; 95% confidence interval \[CI\], 0.96 to 1.18; P=0.26). There was no significant difference in mortality in six predefined subgroups. Renal-replacement therapy was used in 235 of 3352 patients (7.0%) in the HES group and 196 of 3375 (5.8%) in the saline group (relative risk, 1.21; 95% CI, 1.00 to 1.45; P=0.04). In the HES and saline groups, renal injury occurred in 34.6% and 38.0% of patients, respectively (P=0.005), and renal failure occurred in 10.4% and 9.2% of patients, respectively (P=0.12). HES was associated with significantly more adverse events (5.3% vs. 2.8%, P\<0.001).

**CONCLUSIONS** In patients in the ICU, there was no significant difference in 90-day mortality between patients resuscitated with 6% HES (130/0.4) or saline. However, more patients who received resuscitation with HES were treated with renal-replacement therapy.

### 1) Comments

Unlike the 6S trial[@B13], this study did not find increased mortality with HES, compared to saline, for fluid resuscitation in the ICU. On the other hand, HES is associated with the increased risk of acute renal injury and the use of RRT, which are similar to previous results[@B13],[@B14],[@B16],[@B17]. Based on the results of these trials[@B13],[@B14],[@B16]-[@B18], the revised 2012 Surviving Sepsis Campaign Guideline[@B19] recommends the use of crystalloids, not the use of HES, as the initial fluid of choice in the resuscitation of severe sepsis and septic shock. Therefore, the selection of a resuscitation fluid in the ICU requires scrupulous consideration of its safety and efficacy.

Intensivist Staffing and Mortality in ICU
=========================================

1. Nighttime intensivist staffing and mortality among critically ill patients. Wallace et al.[@B20] N Engl J Med 2012;366:2093-101
----------------------------------------------------------------------------------------------------------------------------------

**BACKGROUND** Hospitals are increasingly adopting 24-hour intensivist physician staffing as a strategy to improve intensive care unit (ICU) outcomes. However, the degree to which nighttime intensivists are associated with improvements in the quality of ICU care is unknown.

**METHODS** We conducted a retrospective cohort study involving ICUs that participated in the Acute Physiology and Chronic Health Evaluation (APACHE) clinical information system from 2009 through 2010, linking a survey of ICU staffing practices with patient-level outcomes data from adult ICU admissions. Multivariate models were used to assess the relationship between nighttime intensivist staffing and in-hospital mortality among ICU patients, with adjustment for daytime intensivist staffing, severity of illness, and case mix. We conducted a confirmatory analysis in a second, population-based cohort of hospitals in Pennsylvania from which less detailed data were available.

**RESULTS** The analysis with the use of the APACHE database included 65,752 patients admitted to 49 ICUs in 25 hospitals. In ICUs with low-intensity daytime staffing, nighttime intensivist staffing was associated with a reduction in risk-adjusted in-hospital mortality (adjusted odds ratio for death, 0.62; P=0.04). Among ICUs with high-intensity daytime staffing, nighttime intensivist staffing conferred no benefit with respect to risk-adjusted in-hospital mortality (odds ratio, 1.08; P=0.78). In the verification cohort, there was a similar relationship among daytime staffing, nighttime staffing, and in-hospital mortality. The interaction between nighttime staffing and daytime staffing was not significant (P=0.18), yet the direction of the findings were similar to those in the APACHE cohort.

**CONCLUSIONS** The addition of nighttime intensivist staffing to a low-intensity daytime staffing model was associated with reduced mortality. However, a reduction in mortality was not seen in ICUs with high-intensity daytime staffing.

### 1) Comments

Ideally, 24-hour intensivist staffing seems to improve ICU outcomes but it incurs a higher investment cost and leads to intensivists\' burnout. This study presents no benefit of nighttime intensivist in-hospital mortality. In particular, nighttime intensivist staffing does not reduce mortality in the ICUs with high-intensity daytime staffing. However, the use of an alternative definition of nighttime staffing, which includes a nighttime intensivist or resident physician, is associated with reduced in-hospital mortality in both low-intensity ICUs (odds ratio, 0.42; 95% CI, 0.29-0.59; p\<0.01) and high-intensity ICUs (odds ratio, 0.47; 95% CI, 0.349-0.65; p\<0.01)[@B20].

Intensivists are a scarce resource, and the feasibility of 24-hour intensivist coverage is questionable. For nighttime staffing performance, it is important to consider its cost-effectiveness and intensivists\' exhaustion. To improve the ICU outcomes, first of all, what do you think about primary transfer of care to the intensivist or mandatory consultation with the intensivist in the daytime? Most importantly, the staffing practice should be individualized according to the each circumstance of the ICU, and efforts to improve the quality of critical care should be made.

Other Notable Articles
======================

Lung protective mechanical ventilation is associated with a substantial long-term survival benefit for patients with ALI over a two-year follow-up[@B21], and is associated with a lower incidence of ALI, death, pulmonary infection, and lung collapse in patients without ARDS[@B22]. Early deep sedation within 48 hours of commencing ventilation is an independent negative predictor of the time to extubation, hospital death, and 180-day mortality[@B23]. Among adult patients with severe sepsis, treatment with combined meropenem and moxifloxacin compared with meropenem alone does not result in less organ failure[@B24]. Intensive glucose control (81 to 108 mg/dL) leads to moderate and severe hypoglycemia, both of which are associated with an increased risk of death[@B25].

Summary
=======

These most recent articles show remarkable findings: there is no benefit of HFOV in ARDS; there is no benefit of HES for fluid resuscitation in the ICU; neuropsychological impairment is increased in ARDS survivors with fluid restriction; BNP-guided weaning, or unassisted breathing with the tracheostomy collar shortens the time to extubation; adding daily sedation interruption to protocolized sedation does not shorten time to extubation; dexmedetomidine is feasible for sedation during mechanical ventilation; and nighttime intensivist staffing has no benefit in ICUs with high-intensity staffing. These findings highlight the need for further studies into developing critical care.
